The overexpression of presenilin2 and Alzheimer's-disease-linked presenilin2 variants influences TRPC6-enhanced Ca2+ entry into HEK293 cells.
Mutations in the presenilin (PS) genes are linked to the development of early-onset Alzheimer's disease by a gain-of-function mechanism that alters proteolytic processing of the amyloid precursor protein (APP). Recent work indicates that Alzheimer's-disease-linked mutations in presenilin1 and presenilin2 attenuate calcium entry and augment calcium release from the endoplasmic reticulum (ER) in different cell types. However, the regulatory mechanisms underlying the altered profile of Ca(2+) signaling are unknown. The present study investigated the influence of two familial Alzheimer's-disease-linked presenilin2 variants (N141I and M239V) and a loss-of-function presenilin2 mutant (D263A) on the activity of the transient receptor potential canonical (TRPC)6 Ca(2+) entry channel. We show that transient coexpression of Alzheimer's-disease-linked presenilin2 mutants and TRPC6 in human embryonic kidney (HEK) 293T cells abolished agonist-induced TRPC6 activation without affecting agonist-induced endogenous Ca(2+) entry. The inhibitory effect of presenilin2 and the Alzheimer's-disease-linked presenilin2 variants was not due to an increase in amyloid beta-peptides in the medium. Despite the strong negative effect of the presenilin2 and Alzheimer's-disease-linked presenilin2 variants on agonist-induced TRPC6 activation, conformational coupling between inositol 1,4,5-trisphosphate receptor type 3 (IP(3)R3) and TRPC6 was unaffected. In cells coexpressing presenilin2 or the FAD-linked presenilin2 variants, Ca(2+) entry through TRPC6 could still be induced by direct activation of TRPC6 with 1-oleoyl-2-acetyl-sn-glycerol (OAG). Furthermore, transient coexpression of a loss-of-function PS2 mutant and TRPC6 in HEK293T cells enhanced angiotensin II (AngII)- and OAG-induced Ca(2+) entry. These results clearly indicate that presenilin2 influences TRPC6-mediated Ca(2+) entry into HEK293 cells.